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Test Equipment Requirements for UE Equipment 

The definition of critical in this document means is the test equipment uncertainty critical to the overall test system uncertainty. In cases where system calibration can reduce r remove the effect of an individual equipment parameter, that parameter is deemed non-critical. This has nothing to do with how critical the actual test is to overall network performance. See Tdoc R4T000038 for more details.

The actual entries in the critical column are provisional were proposed by the TEM chairman after meeting #2, but are an attempt to capture the essence of the discussion.
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5.2 UE Maximum Output Power


Y
Y
2 dB of rated power
] dB
0.7 dB
N

VSWR effects not included

Meas period 1 slot?

Power meter broad band, sampled peak detect or 2nd IF.

Possibly improve with power meter or equivalent assuming 1 slot issue can be addressed. But all code domain variants that include absolute power will not benefit by tightening this spec.

5.3 Frequency stability
Y
N
ppm (200 Hz)
± []Hz
± 10 Hz + timebase?

20 Hz?
Y
Provisional range 0 to 500 Hz
Measurement period is 1 slot

Rubidium Timebase 1x10-9 (R&S)

(Change name to error)

Does the SS timebase accuracy impact the measurement accuracy?

5.4.2, Inner loop power control in the uplink – 1 dB
N
N


± [0.3] dB
Y



5.4.2, Inner loop power control in the uplink – 10 dB
N
N



Y



5.4.3, Minimum Output Power
N
N



N



5.4.4, Out-of-synchronisation handling of output power: 
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5.4.4, Out-of-synchronisation handling of output power: transmit ON/OFF time
N
N



Y



5.5, Transmit ON/OFF Power: UE minimum output power
N
N



N



5.5, Transmit ON/OFF Power: transmit ON/OFF time
N
N



Y

Watch time domain distortion due to meas filter

5.6, Change of TFC: power control step size
N
N



Y



5.6, Change of TFC: timing
N
N



Y



5.7, Power setting in uplink compressed mode:-
UE output power
N
N



N



5.8 Occupied Bandwidth


Y
N
< 5 MHz
[ ]kHz
100 kHz
Y
Up to 10 MHz
Accuracy = 3*RBW

Assume 30 kHz bandwidth

Prob 90 kHz, so chose 100 kHz?

Analyze OBW of borderline ACLR to see how close to 5 MHz. If UE manufacturers want a tighter spec they need to ask. The feeling is this is an easy test to pass if ACLR is OK.
Might base accuracy on UE rather than BS due to worse ACLR.

5.9 Spectrum emission mask 
N
Y

2.5 MHz  f < 3.5 MHz  ± [] dB

3.5 MHz  f  < 7.5 MHz  ± [] dB

7.5 MHz  f  < 8.5 MHz  ± [] dB

8.5 MHz  f  < 12.5 MHz  ± [] dB
±1.5 dB everywhere.


N
Accuracy applies dB either side of UE requirements
Absolute

5.10 ACLR


Y
N
At 5 MHz < -33 dB

At 10 MHz < -43 dB
] dB
Copy BS specs (might improve n them due to looser UE spec)
Y
Max_UE power?

5 MHz –28 to –38

10 MHz –38 to –48


No meas period defined - Averaging is OK for noise reduction, but will slow measurement. Don’t use video average

Test Model 1

Relative

Linearity component 0.2 dB?

Noise + Intermod (if –70dB possible implies error <0.05 dB)

Intermod due to linearity may add as voltage rather than power

Dynamic range must allow for crest factor!

Filter accuracy < 0.1 dB?

Freq response < 0.1 dB

Averaging period – long enough to meet spec, no req.

Other factors?

Potential attenuator range error depending on implementation

It is possible that non-linear effects in the receiver may make the accuracy a function of the input signals own non-linearity. Do these add as noise or voltage? If the latter, then the uncertainty is increased.

Verification

Use v good sig gen. (what about limited max power) with  known distortion

(use IQ errors, compression, baseband clipping)

Note: using an alternative RX filter than the one specified could be OK if overall uncertainty is still inside spec.

Johan – impact of BS ACLR on system capacity is less important than ACS performance for the UE. ACLR at –45 compared to selectivity at –33.

Anritsu – Suggested for 10 MHz  offset a reference signal is needed

This test repeated as a part of the transmit intermodulation test

5.11 Spurious emissions
Y
Y

9 kHz ( f < 150 kHz 

150 kHz ( f < 30 MHz

30 MHz ( f < 1000 MHz

1 GHz ( f < 12.75 GHz
Will be based on BS, need to work out freq and level ranges.
N



5.11 Spurious emissions: additional
Y
Y

1893.5 MHz < f < 1919.6 MHz

925 MHz ( f ( 935 MHz

935 MHz < f ( 960 MHz

1805 MHz ( f ( 1880 MHz
As above
N



5.12, Transmit intermodulation: Interference CW Signal Level
N
N


As above
N



5.12, Transmit intermodulation: Intermodulation Product
N
N


As above
N



5.13 Transmit modulation: EVM


N
N
17.5 %
± [2.5]% RMS
2.5 % for readings between 10 and 25%

For single code
Y
P_Max –3 to P_Max – 18 dB?

Banded around 12.5 %?
One code (good test of modulator only) or many?

12.5%?

Residual plus function of measured value, estimation error, fixed error

Define % as absoute error, not % of result

Non-orthoganal SCH is modelled so does not add to error

Averaging not

Verification signals

Noise, spurs, arb

5.13 Transmit modulation: peak code domain error
N
N
-15 dB @ SF 4
±[ ]dB
How do we measure DCCH @ 256 leakage using SF4 spec?
Y
Must be banded around –33 dB
Mitsuru – 17% EVM on one code plus 2.5% meas error, -15.4 nom, -14.2  max, -16.77 min, so error is +1.2, -1.37 dB

Anritsu propose 0.5 dB (Tdoc 21)

Is test model 3 too uniform for real system.

(Ericsson, saw unexpected code leakage due to LO spur in TX chain) A similar measurement receiver spur could create phantom code spurs. How to verify?

A good result prves signal and measurement are good. A bad result is not so clear where the fult may lie due t the non-linearity of the problem.

Mechnisms

1. CDP noise floor under optimal (single code) conditions

2. Effect of non-linear receiver on single and multiple code combinations

3. Effect of receiver spurs

4. Effect of receiver phase noise and chip clock jitter

Anritsu – use real experience of bad combinations to gain an understanding of the mechanisms that make up code spurs.
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Filtering
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Timing
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Phase noise
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6.2
Reference Sensitivity Level


N
N


± [1.5] dB
N

Define signal quality

This is not critical and should be calibrated out in the test system

Test tolerance should be based on calibrated test system performance

6.3, maximum input level:

N
N


Look at this
N



6.4
Adjacent Channel Selectivity (ACS)


N
Y


Similar to BS, but probably 12 dB less stringent for source ACLR
N

Accuracy of adj signal level and wanted signal

Impact of ACLR on noise floor

6.5
Blocking Characteristics


N
Y
See tables below
Signal : ± [] dB

Interferer

f   2.2 GHz: ±  dB

2.2 GHz < f  4 GHz : ± dB

f > 4 GHz: ±3.0 dB
Similar to BS
N

BTS comments:

Similar to ACS test. Source ACLR at 10 MHz of 75 dB gives error of .0765. ACLR of 72 dB gives error of –0.15

Put in formula.

Noise and spurs and harmonics of the interferer must be minimised. Probably done using test system filter, which introduces new errors to be calibrated out. With processing gain of 17.3 dB, noise at –96.7 dB contributes .0765 dB error.

Uncertainty for In-band blocking characteristics

Parameter
10 MHz offset
15 MHz offset
Unit

DPCH_Ec
([ ]
([ ]
dB

Îor
([ ]
([ ]
dB

Iblocking (modulated)
([ ]
([ ]
dB

Fuw (offset)
+10 or (10
+15 or (15
MHz

Uncertainty for Out of band blocking characteristics

Parameter
Band 1
Band 2
Band 3
Unit

DPCH_Ec
([ ]
([ ]
([ ]
dB

Îor
([ ]
([ ]
([ ]
dB

Iblocking (CW)
([ ]
([ ]
([ ]
dB

Fuw
For operation in frequency bands as defined in subclause 4.2(a)
2050 < f < 2095

2185 < f < 2230
2025 < f < 2050

2230 < f < 2255
1 < f < 2025

2255 < f < 12750
MHz

Fuw
For operation in frequency bands as defined in subclause 4.2(b)
1870 < f < 1915

2005 < f < 2050
1845 < f < 1870

2050 < f < 2075
1 < f < 1845

2075 < f < 12750
MHz
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6.7 Intermod

 Characteristics


N
N

?
±[] dB (Signal)

±[] dB (interferers)
N
?
Note W-CDMA interfere is 0.7 here and 0.8 for ACS

Specs on noise and spurs etc.

6.8 Spurious Emissions


Y
Y

UE receive band
±[] dB;

9 kHz < f 1 GHz
±[] dB;

1 GHz < f 12,75 GHz
±[] dB;
Similar to BS
N
?


Performance requirements
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7.2, Demodulation in Static Propagation Condition 
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[0.3] dB

?
Define signal quality?

Same as BS in-channel?

Is this good enough?

Accuracy of ratio depends on noise generation technique

Static is a special case that may allow accurate ratios when one piece of equipment genertes all the signals, but all other cases require separate equipmnet and therefore less accurate ratios
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[ ] dB


Do we need to specify quality of noise, ccdf, flatness, other?

Absolute level is not so important and can be calibrated out.
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7.3, Demodulation of DCH in multipath Fading Propagation conditions:
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Need to ask fading/noise manufacturers how they intend to generate signals before we can specify accuracy.
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7.4, Demodulation of DCH in Moving Propagation conditions:
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Same as above
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7.5, Demodulation of DCH in Birth-Death Propagation conditions:
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Same as above


[image: image12.wmf]oc

I












[image: image13.wmf]or

c

I

E

DPCH

_











7.6, Demodulation of DCH in Base Station Transmit diversity modes: 
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Same as above
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7.7, Demodulation in Handover conditions:
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Same as above 

Requires two signals, so also need to specify relative errors.
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7.8, Power control in downlink:
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Same as above 

This is now split into three cases

How does SS respond to downlink power control?

How does this affect downlink levels and stability of the closed loop? See 25.214 informative annex
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7.9, Downlink compressed mode:
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Same as above
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7.10, Blind transport format detection:
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Same as above
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